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SUMMARY 
Direct solar r ad ia tion to the earth's a tmosphere is steady a nd 
dependable. R eceipts a t the surface of the earth, however, vary depend-
ing upon season , day length, latitude, u pon local condi tions of cloudi-
ness and atmosph eric turbidi ty. 
Weather Bureau records of m easured solar radiation u seful in 
interpreting the solar energy regime in Nebraska are ava ilable from 
Lincoln-Omaha, Nebraska; Dodge City, Kansn; L aramie, Wyoming
and R a pid City, South Dako ta. Pertinent r ecords of sunshine duration 
(percen t of possible sunshine) are available from Lincoln, Oma ha, 
North Pla tte a nd Valentine, Nebraska; from Con cord ia and Dodge 
City, Ka nsas; from Cheyenne, Wyoming; from R apid City and Huron , 
South Dako ta and from Sioux C ity, Iowa. 
T hese records have been subjected to sta tistical summarization and 
an alysis with the following major conclusion s: 
1. A comparison of Lincoln-Omaha and Laramie records indicates 
a n east to west increase in solar rad iation due apparently to lower 
a tmospheric turbid ity a t the higher elevation of Laramie. 
2. A comparison of Dodge C ity, Kansas and R a pid City, Sou th 
D ako ta records indicates greater solar radia tion a t the southerly loca-
tion despi te the longer clays in summer in the north. This is clue to 
the m ore direct incidence of the solar beam a t the southerly loca t ion. 
3. The Lincoln-Omaha region receives less r adia tion than do any 
of the other three locations studied. The difference between Dodge 
City and Lincoln-Omaha is significant a t the 5 percen t level o f prob-
ability through out the year. 
4. Sunshine dura tion (percent of possible sunshine) pa tterns across 
th e sta te cha nge greatly during the year in Nebraska. A region of 
low sunshine dura tion is centered over Omah a in the M issouri Valley 
and a region of high duration is centered over Valentine in the 
northern Sandhills. 
5. The propor tion of weeks with h igh sunshine dura tion increases 
from early spring to la te summer, decreasing to a low during the 
winter months. 
6. Regression equa tions rela ting solar r adia tion and percent pos-
sible sunshine are presented for the three sta tions a t which bo th 
p arameters h ave been measured; Lincoln-Omaha, N ebraska ; Dodge 
City, Kansas and R apid City, South Dakota. These indicate the greater 
dependency of solar r adia tion on sunsh ine duration a t the two more 
southerly locations. Estima tes of future maximum and minimum solar 
energy receipts m ay b e made on a weekly basis for the loca tions repre-
sented by these equa tions. Probability m ay be applied to predict future 
percentages of possible sunshine for a given week. T he projected per-
centages of possible sunshine m ay then be used in the regression equa-
tions to predict future solar rad iation on a weekly basis. 
7. Information is given sufficient to roughly characterize the solar 
radiation regime in regions of Nebraska in which percent possible 
sunshine alone h as been measured. 
Solar Energy and Sunshine in Nebraska 
By Norman J. Rosenberg1 
INTRODUCTION 
Energy arrives at the top of the earth's atmosphere in a steady 
flow, Passing through the atmosphere, however, solar energy may be 
intercepted, absorbed, or reflected by clouds, by water vapor or by 
certain of the gases which compose the atmosphere. Therefore, the 
amount of energy reaching the earth's surface may be quite variable 
from place to place, depending upon the condition of the atmosphere 
over a given locality at any particular time. 
Solar energy supply may also vary with season and location. This 
is because the angle at which the rays of the sun strike the earth 's 
surface changes with time of day, time of year and latitude. Length 
of day also varies with season and latitude. Therefore, as Waite and 
Shaw (11)2 have pointed out, "The angle (intensity) and length of day 
(duration) combined with effects of clouds, smoke, fog and dust 
determine the amount received on a horizontal surface on the surface 
of the earth." 
A portion of the energy arriving at the earth's surface heats the 
soil; some causes evaporation from bodies of water and from the soil; 
some evaporates water at the surface of the leaves of plants-driving 
the mechanism of transpiration; some is transferred to the air by 
conduction from soil and plant surfaces, resulting in heating of the 
air. A small amount is used in the process of photosynthesis. The 
remainder is re-radiated from the earth's surface back to space. The 
daytime distribution of solar energy is shown in Figure 1. 
Solar energy data have been applied to estimation of potential and 
actual evapotranspiration; to ventilation, heating and air conditioning 
engineering and may be used in determining probabilities of occur-
rence of suitable weather conditions for certain agricultural operations. 
Data in this report are presented in terms of both monthly and 
weekly means. The climatological year begins on March I (roughly 
the beginning of the growing season). A breakdown of weeks with 
inclusive dates as used in this report is presented as Appendix 1. 
1 Norman J. Rosenberg is Assistant Professor of Agroclimatology, Dept. of 
Horticulture and Forestry. 
2 Numbers in parenthesis refer to literature cited in R eference Section. 
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Fig. 1. The distribution of solar energy at mid-day during the summer season. 
(Reprinted from Missouri Agr. Expt. Sta. Res. Bui. 671.) 
SOLAR RADIATION RECORDS 
Solar radiation in the United States is usually measured with an 
instrument known as a "Pyrheliometer."3 The sensing element of 
the Eppley pyrheliometer is a disc composed of concentric white and 
black metallic rings. The radiation impinging upon this horizontal 
surface, which is housed within a glass dome, is absorbed by the black 
rings and reflected by the white rings . A temperature difference 
develops and thermopiles in contact with the rings generate a small 
voltage which varies with the intensity of the incoming radiation. 
The unit of measurement of solar radiation is the Langley, which is 
equal to one calorie of energy per square centimeter.4 
Solar radiation is measured at a very limited number of locations 
• "Pyranometer" is more correct, being an instrument which measures the total 
of direct beam and scattered solar radiation. (Glossary of Meteorology, American 
Meteorological Society, R . E . Huschke, ed., Boston, 1959). However, "pyrheliometer" 
is the term most commonly employed. 
• Calorie / cm .2 = 3.687 Btu / Ft.2. 
3 
Table I. Stations and length of pyrheliometric record examined. 
Station 
Lincoln-Omaha, Nebraska 
Dodge City, Kansas 
Rapid City, South Dakota 
Laramie, Wyoming 
• l 952 , 1956 and 1957 missing. 
Period of record 
1931-61 " 
1952-61 
1950-61 
1958-61 
Number of years 
28 
10 
11 
4 
throughout the country. To study solar radiation conditions in Ne-
braska it was necessary to use records of stations outside as well as 
within the state. These stations and the length of record used in this 
study are listed in Table 1. 
Within Nebraska long-term records are available from Lincoln 
alone. Solar radiation had been measured from 1915 until 1959 with a 
lapse during the years 1956- 1957 at Lincoln. Since 1959 measurements 
have been and continue to be made at Omaha. Data used in this 
study have been abstracted from U. S. Weather Bureau publica tions (9). 
ANNUAL MARCH OF SOLAR RADIATION 
Maximum daily solar radiation intensity at any given location 
in the Northern Hemisphere increases from winter to summer and 
decreases from summer to winter in a fairly regular and smooth 
manner. 
When monthly means of daily solar radiation are plotted and con-
nected by straight lines as in Figure 2, the general annual pattern is 
a pparent. However, by joining the points with straight lines, we imply 
that the daily rate of change is constant over the entire month. This 
is usually not true. Since the general shape of the curve approximates 
a sine wave, the mathematical technique of harmonic analysis (1) has 
been used to smooth the curve. In Figure 2 the smoothed line repre-
sents a sine curve fitted to the annual m arch of solar radiation for 
Lincoln-Omaha as measured during the years 1958-61. The jagged 
line connects the unsmoothed monthly means. Deviations between the 
line joining actual means and that joining predicted means never 
exceed 30 Langleys per day and are generally much less. 
Through the use of sine curves fitted to the annual march of 
solar radiation, some of the irregularity in monthly means of stations 
in and around Nebraska is removed and comparison of the solar 
radiation regimes at these stations facilitated. 
SOLAR RADIATIONAL GRADIENTS ACROSS NEBRASKA 
Monthly Data 
Table 2 gives the monthly means of total daily solar r adiation 
at four Weather Bureau First Order stations in and around Nebraska. 
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Fig. 2. Annual march of solar radiation at Lincoln-Omaha, Nebraska described 
by a plot of the actual monthly means and predicted by harmonic analysis. 
Da ta used in the first column for each station are comprised of the 
total lengths of record except in the case of Lincoln-Omaha for 
which the most r ecent 28 years of record are used. 
Table 2. Monthly means of daily solar radiation in Langleys for long-term solar 
radiation stations. 
Station 
Month 
Lincoln-
Omaha, Nebr. Laramie, Wyo. S. Dak. I Rapid City, I Dodge City, Kans. 
J a nuary 
February 
March 
April 
May 
June 
July-
August 
Septem ber 
October 
November 
December 
Annual mean 
of daily 
radiation 
(28)" ! 
189.8 
257.5 
344.0 
428.8 
497.7 
554.5 
586.3 
503.8 
..J-08.2 
308.5 
198.8 
159.8 
(4)b 
203.7 
281.1 
360.5 
463.8 
5 16.7 
576.9 
556.1 
530.7 
402.8 
315.6 
211.8 
166.5 
369.8 382.2 
I (4) • (11)• I (4)• ( JO)• I (4)" 
224.5 188.6 194.4 256.1 269.2 
296.2 280.9 292.I 310.6 291.7· 
422.5 396.9 376.2 419.3 382.7 ' 
497 .9 493.3 502.4 533.6 513.7' 
548.7 533.9 561.0 554.9 589.3' 
612.4 599.3 608.9 645.8 611.8' 
593.1 599.3 642.6 648.5 613.1 C 
524.3 545.0 558.0 592.8 563.5 
416.3 438.4 412.4 503.6 480.2 
319.5 318.7 315.3 385.0 387.5 
226.8 207 .0 204.1 283.8 287.8 
222.1 162.3 164.2 234.7 226.0 
408.7 397.0 402.6 447.4 436.9 
• N umber in parenthesis indicates length of record used. Lincoln record studied from 1931 
to date although records exist from 1915. 
b Concurrent records for the years 1958-61. 
c These months missing from 1959 record at Dodge City. Mean composed of remaining 3 years. 
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Fig. 3. Sine-curves of the annual march of solar radiation a t Omaha, Nebraska 
and Laramie, W yoming (period 1958-61). 
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Fig. 4. Sine-curves of the annual m arch of solar radiation at Dodge City, Kan sas 
and Rapid City, South Dakota (period 1958-61 ). 
6 
Graphic comparisons of the solar radiation regimes of the stations 
(Figures 3 and 4) are based upon a uniform period (1958 through 
1961). This period was chosen since it is the only period common to 
all four stations during which solar radiation was measured. Compari-
son of climatological elements over great distances and for such short 
periods (four years) is not recommended as good procedure. The 
sparse network of stations measuring solar radiation and the brief 
records of many of these stations permit of no other standard compari-
son. Table 2, however, shows that the four years chosen were rela-
tively characteristic of the longer periods during which records are 
available from all but the Laramie station. At some future date, when 
a greater length of comparable records of solar radiation in this region 
has been accumulated, a second and more sophisticated look at the 
broad altitudinal and latitudinal effects on solar radiation will be 
in order. 
A comparison of the monthly means for Lincoln-Omaha and 
Laramie in Table 2 indicates that, despite the fact these two stations 
a re located at about the same latitude, a significantly greater amount 
of solar radiation reaches Laramie. This is due in part to the higher 
altitude which results in a lower absolute humidity content of the 
a ir and lower a tmospheric turbidity over Laramie. 
Rapid City, South Dakota receives significantly less solar radiation 
than does Dodge City, Kansas. The longer day length during the 
growing season at Rapid City, due to its more northerly location, is 
more than counter-balanced by the fact that the sun is always higher 
in the sky and its rays strike a horizontal surface more directly at 
Dodge City. 
The sine waves of monthly mean solar radiation for Lincoln-Omaha 
and Laramie are graphically compared in Figure 3. Similarly, Figure 
4 presents the sine waves of solar radiation for R apid City and Dodge 
City. 
The sine curves used in Figures 3 and 4 enable graphic determina-
tion of certain features of the solar radiational year. The year has been 
divided in two seasons: "summer" for the half year of greatest radia-
tional receipts and "winter" for the half year of smallest receipts. 
In Table 3, differences in half-yearly mean daily receipts at each 
of the four stations are evaluated for the winter and summer seasons. 
The analysis of variance methods reported by Snedecor (8) and 
Duncan's new multiple range test (2) have been used to evaluate 
differences between stations. 
Lincoln-Omaha receives the smallest quantities of radiation during 
both seasons. Its receipts in summer and winter do not differ sig-
nificantly from receipts a t Laramie and Rapid City, but do differ 
significantly from receipts at Dodge City throughout the year. 
While R apid City's receipts of solar radiation differ significantly 
7 
Table 3. Differences• in seasonal daily receipts of solar radiation at stations in 
and around Nebraska. 
Station 
Mean daily receipt (Lys): 
Shortest significant ranges: 
p= 
rp= 
Station 
Mean daily receipt (Lys.) : 
Shortest significant ranges: 
p= 
rp= 
" Summer" season (Apri I-Sept.) 
Rapid Dodge 
Lincoln City Laramie City 
507.8 
0.05 
(2) 
42.8 
Lincoln 
256.5 
532.8 547.5 
level of probability 
(3) (4) 
45.1 46.7 
Std. error of station mean= l 5.3 
" Winter" season (Oct.-Mar.) 
R apid I I Cay Laramie 
257.7 278.7 
0.05 level of probability 
(2) (3) (4) 
44.5 46.9 48.5 
Std. error of station mean= l5.9 
561.9 
Dod ge 
City 
307.4 
a Any two means not underscored by the same line are significantly different at the indicated 
level of probability. 
from those at Dodge City during the winter, this difference becomes 
non-significant in summer. 
Laramie's receipts of solar radiation are midway between the 
low receipts at Lincoln-Omaha and the high receipts at Dodge City 
during both seasons, but do not differ significantly from either station 
throughout the year. 
Weekly Data 
Weekly normals of solar radiation have been computed from the 
long-term records of solar radiation at Lincoln-Omaha. In Figure 5 
the weekly means of solar radiation during the growing season (March 
I- November 28) computed for the period 1931-61 are compared with 
the weekly means computed for the 1958-61 period. 
The long-term data plots as a relatively smooth line which approxi-
mates the sine curve of Figure 3. When only four years' data are used, 
the graph of the means shows much greater variability. 
The curves indicate that solar radiation totals are more variable 
from week to week during early summer than during the late summer 
and fall. 
Weekly means of solar radiation at Lincoln-'Omaha over the 10-year 
period (1952-61) are presented as Appendix 2. These data may be 
used to relate past biological observations with the solar radiational 
situations which occur during periods as short as one week. 
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Fig. 5. Mean weekly solar radiation during the growing season plotted for a 
28-year period and a 4-year period at Lincoln-Omaha, Nebraska. 
PERCENT OF POSSIBLE SUNSHINE 
Monthly Data 
Sunshine recorders, instruments which begin to respond when the 
disc of the sun can be seen faintly through the clouds, have been 
used for many years by the U. S. Weather Bureau. Through their use 
it is possible to calculate the ratio of the time during which the 
ground is sunlit to the time it might have been sunlit were the sky 
totally clear. The ratio called "percent possible sunshine" can be 
expressed as: 
minutes of sunshine 
~~-------~~-xlOO 
minutes of possible sunshine 
and is closely related to the quantity of incoming solar radiation. 
Percent possible sunshine is measured at many more stations than 
is solar radiation. Data to describe the sunshine regime in Nebraska 
were abstracted from Weather Bureau records (10) of observations at 
Rapid City and Huron, South Dakota; Cheyenne, Wyoming; Dodge 
City and Concordia, Kansas; Sioux City, Iowa; and from four Nebraska 
stations-Lincoln, Omaha, North Platte and Valentine. 
The 10-year period chosen for study was January, 1952 through 
December, 1961, as this period corresponded most closely with avail-
9 
able records of solar radiation at three of the four stations where direct 
measurements of solar radiation are made. 
Monthly and annual mean percent possible sunshine for all 
stations studied are given in Table 4. A chronological record of 
monthly mean percent possible sunshine for the Nebraska stations is 
given as Appendix 3. Percentage of possible sunshine is higher at the 
two Kansas stations than at any of the more northerly stations. This 
is particularly true during the months June through September. 
There exist two widely separated centers of low sunshine dura-
tion; Rapid City in the northwest and Omaha in the eastern portion 
of the region. These stations have the lowest annual percentages of 
possible sunshine and are consistently lower than their neighboring 
stations throughout the months of the year. 
Maps of month;y mean percent possible sunshine are shown in 
Figure 6. Because of the great distance separating stations, little detail 
is possible in such maps and large local differences in cloudiness, if · 
such exist, are completely obscured. Nonetheless these maps illustra te 
gradients in sunshine across Nebraska at various seasons of the year. 
Low percentage of possible sunshine occurs in the northwestern 
part of the state in January. A secondary area of low sunshine dura-
tion occurs in the Missouri Valley at this time of year. A relatively 
clear region is centered over the Sandhills. Sunshine duration increases 
with distance south of the Platte Valley. 
Sunshine duration gradients across the northern half of the state 
in February build to a "high" over the Sandhills. The Central Pla tte 
Valley and the Missouri Valley receive less sunshine than do other 
regions of the state. 
The intensity of the gradients is modified during March and on 
Table 4. Long-tenn monthly mean of percent possible sunshine at stations in 
and around Nebraska (1952- 1961) . 
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J anuary 52 57 68 59 64 61 60 52 65 66 
Febr ua ry 54 63 68 57 64 55 59 55 60 61 
Ma rch 56 58 61 57 63 54 56 49 55 63 
April 55 65 63 64 60 62 64 60 62 69 
May 53 64 64 65 55 60 65 59 61 66 
June 63 73 71 71 68 69 73 68 73 78 
July 69 81 79 77 68 74 77 74 77 78 
August 68 76 75 77 68 71 77 70 78 78 
Septem ber 70 74 76 73 73 72 76 71 78 82 
O ctober 67 67 73 68 71 69 72 68 74 75 
Novem ber 57 56 67 56 59 62 63 59 67 70 
Decem ber 53 50 67 53 60 63. 60 53 66 67 
Annual 60 65 69 65 64 64 67 61 68 71 
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Fig. 6. Monthly average percent of possible sunshine in Nebraska (continued). 
through the spring. In March .the western h alf of the state and the 
northern Sandhills h ave the h ighest percentages and the M issouri 
Valley the lowest percentages of possible sunshine. 
This situation is reversed by April when sunshin e duration increases 
from west to east across the state. Although the Missouri Valley region 
centered at Omaha is a pocket of low sunshine duration, still i ts percent 
of possible sunshine is higher than that found in western Nebraska 
at this time of year. This situa tion prevails generally throughout the 
spring and summer. 
During the fall months, large north-south gradients of possible 
sunshine percentage form across the state. By November, however, the 
winter situation of low sunshine percentages over the northwest and 
very eastern sections of the state with high sunshine duration over 
the Sandhills and sou th of the Platte Valley h as r eoccurred. 
Weekly Data 5 
Following the procedure of Waite and Shaw (11) a count was 
made to determine the distribution of weekly p ercentages of possible 
sunshine during the 10-year period. T he tabulation for L incoln shown 
in Table 5 is typical of that for the other Nebraska stations, As spring 
progresses (Weeks 01-13) the proportion of years h aving had greater 
percentages of possible sunshine increases. 
For example, during W eek 13 a t Lincoln, 5 out of the 10 years 
studied h ad between 70 and 80 percent of possible sunshine. Also 
during Week 13 of each of the 10 years, more than 50 percent of the 
possible sunshine came through . From Weeks 13-29, distributions tend 
toward h igher percentages of possible sunshine. After Week 30 the 
distributions spread out with a general tendency for the range of 
possible sunshine percentages to widen. The same pattern of weekly 
percent possible sunshine holds true for the other Nebraska stations 
and nearby stations in surrounding states. 
RELATION OF SOLAR RADIATION AND PERCENT OF 
POSSIBLE SUNSHINE 
Following a procedure employed by McQuigg and Decker (6), the 
regression of solar radiation on percent of possible sunshine was 
computed for R ap id City, Dodge Ci ty and Lincoln-Omaha. All avail-
"Mean weekly percent posihle sunshine data for the period 1952-61 for all 
s ta t ions studied are g iven in Appendix 4. A chronological record of weekly means 
for the Nebraska sta tions during this IO-year period is given as Appendix 5. These 
d a ta m ay be used to estimate solar radiation conditions which prevailed for periods 
as short as I week duri ng the past 10 years of record by m eans of methods which 
wi ll be d escribed below. 
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Table 5. Distribution, by percent, of average weekly values of percent of possible 
sunshine at Lincoln, Nebraska. (1952-1961). 
Percent of possible sunshine 
Week 0-9 I 10-19 I 20-29 30-39 I 40-49 I 50-59 I 60-69 I 70-79 I 80-89 90-99 
01 20 10 20 20 10 10 10 
02 10 10 10 30 20 20 
03 20 20 20 20 20 
04 JO 20 40 20 10 
05 IO 10 20 10 20 10 20 
06 10 20 30 20 20 
07 10 10 20 30 30 
08 10 10 10 30 20 20 
09 10 20 40 10 10 10 
10 10 10 50 20 10 
11 IO 50 20 20 
12 10 30 10 10 30 10 
13 20 IO 50 20 
14 10 IO 20 30 30 
15 20 10 10 20 20 20 
16 40 30 30 
17 20 30 30 10 10 
18 20 20 30 20 10 
19 10 20 10 50 JO 
20 10 20 20 30 20 
21 10 10 20 20 JO 30 
22 20 40 30 10 
23 20 10 30 +o 
24 JO +o 40 10 
25 10 20 IO 20 30 10 
26 20 30 10 40 
27 10 20 20 30 20 
28 20 10 40 30 
29 10 30 20 +o 
30 10 20 20 10 30 JO 
31 10 JO 10 JO 10 50 
32 10 JO IO 10 10 20 30 
33 10 10 10 JO 30 30 
34 10 10 10 50 20 
35 20 JO 10 30 20 10 
36 10 20 20 10 10 20 10 
37 10 10 10 30 30 10 
38 10 10 10 10 20 30 10 10 
39 30 30 20 20 
40 10 40 30 10 10 
41 10 20 JO 40 IO 10 
42 10 10 30 20 20 10 
43 20 10 10 30 30 
44 IO 20 10 40 20 
45 10 IO 20 JO 30 20 
46 20 20 10 30 20 
47 30 20 10 20 10 10 
48 30 20 20 10 10 10 
49 10 20 30 20 20 
50 10 30 50 10 
51 10 30 30 20 10 
52 10 30 20 20 IO 10 
15 
able data for the period 1952-61 were used in these computations. The 
equations are given in Appendix 6. T h e equations for Lincoln are 
based on fewer items of data because of the lapse in record for the 
years 1952, 1956 and 1957. 
The correlation coefficien ts in these appendixes indicate without 
fail that the relationships are significant at the .001 percent level of 
probabili ty for all station s and all weeks. T hrough use of the statistic 
(r2) we note that upwards of 80 percent of variability in daily totals 
of solar radiation for all weeks at R apid City are accounted for by 
variations in percent possible sunshine. At Dodge City, percent possible 
sunshine accoun ts for more than 90 percent of the variation in solar 
radiation during each week of the year. 
However, at Lincoln the statistic (r2) indicates that only 50 to 93 
percent of the variabili ty in weekly solar radiation is accountable 
in terms of percent possible sunshine. During Weeks 19 and 27, the 
relationships are exceptionally poor. Percent possible sunshine 
accounts for only 32 and 35 percent of the variability in solar radiation. 
To a certain extent the poorer rela tionships at L incoln are due to: 
1) a shorter record, since the pyrheliometric records lapsed during a 
number of years, and 2) to the fact that Lincoln percent possible 
sunshine was u sed in the rela tionship with solar radiation measured 
primarily a t Lincoln, but part of the time a t Omaha, Nebraska. 
The dependence of weekly solar radiation on percent of possible 
sunshine at Lincoln-Omaha, R apid City and Dodge City is illustrated 
in Figure 7. R egression lines, typical of the four seasons of the year, 
have been selected for comparison between stations. 
On a completely overcast day (percent possible sunsh ine= 0) 
daily receipt of solar energy is greater in summer than in winter. 
The slope of the regression lines at a ll stations is also greater during 
summer than during winter. This indicates that clou ds exert a greater 
influence in reducing solar energy receipts on the earth's surface during 
summer wh en the solar beam is of greater strength. 
The spring-fall comparison shown in these figures is different 
for each of the locations. For example, spring radiation is greater at 
zero percent possible sunsh ine and less responsive to sky condition than 
is fall radiation at Lincoln-Omaha. The fall radiation is greater at 
zero percent possible sunshine at Dodge City but spring radiation is 
more dependent on percent of possible sunshine at this location . At 
R apid City spring and fall regression Jines are virtually identical. 
PROJECTION OF SOLAR RADIATION 
ESTIMATES TO AREAS WHERE DATA ARE LACKING 
Methods h ave been proposed wh ereby solar radiation may be 
predicted in regions in which only percent possible sunshine has been 
measu red. For example, regression equations for Lincoln-Omaha 
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Fig. 7. Seasonal relationships between percent of possible sunshine and d aily 
solar radiation a t (a) Lincoln-Omaha, Nebraska, (b) Dodge Ci ty, Kansas and 
(c) Rapid City, South Dakota, 
relating solar radiation and percent possible sunshine have been u sed 
to predict solar radiation conditions in the Central Platte Valley 
of Nebraska (7). 
Fritz and MacDonald (4) suggested tha t an expression of the linear 
form Y =a+ bx; namely, Q/ Q0 = .35 + .61S, 
where: S is percent possible sunshine 
Q is actual solar radiation 
Q0 is radiation on cloudless days 
be used to interpolate solar radia tion conditions in regions where 
it is not measured. 
This expression was derived from monthly means of solar rad ia tion 
and percent possible sunshine measured at sta tions throughout the 
country. Fritz (3) had earlier estimated the quantity Q0 for large zone 
of the United States. 
The coefficients a and b which were derived from the regression 
expressions given in Appendix 6 for each week of the year were com-
puted for comparison with Fritz and MacDonald's expression. These 
were based on weekly, not monthly, means and the term Q0 is pre-
dicted by the regression, not independently as was done by Fritz and 
MacDonald. In Table 6 the annual m ean coefficients a and b for 
Lincoln-Omaha, Rapid City and Dodge City are compared with the 
expression of Fritz and MacDonald. 
The coefficients a= .35 and b = .61 serve as a good first approxi-
mation to prediction of solar radiation from percent possible sunshine 
data in this region. 
The empir ical coefficients for L incoln-Omaha and Dodge City are 
in close agreement. The sharp deviation of R apid City coefficien ts from 
those of the two more southerly stations is also readily apparent. At 
R apid City a higher proportion of possible radiation occurs under 
complete cloud cover and the dependence of solar radiation on sky 
cover is less striking than at Lincoln-Omaha and Dodge City. 
H amon et al. (5) have proposed a m ethod whereby the radiation 
for any latitude m ay be computed at different percentages of possible 
sunshine. This method has been used to compute the possible range 
of solar energy on a north-south line across the state at two times of 
year. These computations are given in Table 7. 
Latitude differences in summer are negligible a t high percentages 
of possible sunshine and may amount to about three Langleys per day 
Table 6. Annual means of linear coefficients fitting the expression Q/ Q0 = a + bS. 
Location 
General 
R apid City 
Dodge City 
Lincoln- Omaha 
a 
.35 
.43 
.29 
.27 
fS 
Coefficient 
b 
.61 
.57 
.70 
.72 
Table 7. Latitudinal and percent possible sunshine effects on solar radiation 
receipts across Nebraska during summer and winter days.• 
P ercent of Latitude 
Date possible sunshine 40° N 43° N 
Langleys/ day Langleys/ day 
December 20 100 248 210 
90 240 190 
50 180 155 
10 95 80 
June 5 100 740 740 
90 710 710 
50 495 490 
10 210 200 
a Computed by the method of Hamon et al. (5). 
per degree of la titude under very cloudy cond itions (10 percent pos-
sible sunshine). 
The latitudinal effect in winter is considerable under clear and 
cloudy skies. R adiation at 43° N is 15 percent less than at 40° N. 
The reduction clue to decreasing sunshine duration at both la titudes 
is of approxim a tely equal proportion. 
APPENDIX 1 
The climatological year-week numbers with inclusive dates. 
Week 
nuinber 
Beginning 
date 
Ending 
date I Week I number Beginning date E nding date 
01 Mar. I Mar. 7 27 Aug. 30 Sept. 5 
02 Mar. 8 Mar. 14 28 Sept. 6 Sept. 12 
03 Mar. 15 Ma r. 21 29 Sept. 13 Sept. 19 
04 Mar. 22 Mar. 28 30 Sept. 20 Sept. 26 
05 Mar. 29 Apr. 4 31 Sept. 27 Oct. 3 
06 Apr. 5 Apr. 11 32 Oct. 4 Oct. 10 
07 Apr. 12 Apr. 18 33 Oct. 11 Oct. 17 
08 Apr. 19 Apr. 25 34 Oct. 18 Oct. 24 
09 Apr. 26 Mav 2 35 Oct. 25 Oct. 31 
10 May 3 May 9 36 Nov. 1 Nov. 7 
11 May 10 May 16 37 Nov. 8 Nov. 14 
12 May 17 i'vfay 23 38 Nov. 15 Nov. 21 
13 May 24 May 30 39 Nov. 22 Nov. 28 
I+ May 31 June 6 40 Nov. 29 Dec. 5 
15 June 7 June 13 41 Dec. 6 Dec. 12 
16 June 14 June 20 42 Dec. 13 Dec. 19 
17 June 21 June 27 -13 Dec. 20 Dec. 26 
18 June 28 July 4 44 Dec. 27 Jan. 2 
19 July 5 July 11 45 Jan. 3 J an . 9 
20 July 12 July 18 46 Jan. 10 Jan. 16 
21 July 19 July 25 47 J an. 17 Jan . 23 
22 July 26 Aug. l 48 J a n. 24 Jan. 30 
23 Aug. 2 Aug. 8 49 Jan. 31 Feb. 6 
24 Aug. 9 Aug. 15 50 Fe b. 7 Feb. 13 
25 Aug. 16 Aug. 22 51 Feb. 14 Feb. 20 
26 Aug. 23 Aug. 29 52 Feb . 21 Feb. 27 
53 Feb. 28 Feb. 29 
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APPENDIX 2 
Weekly means of solar radiation (Lys. / day) at Lincoln-Omaha, Nebraska (1952--61). 
Week I Year 
number 1952 I 1953 I 1954 ! 1955 I 1956 I 19., I 1958 1959 1960 I 196 1 
01 273 399 267 228 385 362· 
02 299 345 390 307 384 308a 
03 417 343 358 376 453 439 
04 444 272 458 405 42 1 520· 
05 295 441 433 309 462 245 472 
06 312 461 506 356 481" 601 3ll 
07 435 509 463 562 484 433 551 
08 413 441 475 379 478· 532 498 
09 329 189 562 489 476 471 603 
10 476 545 558 480 +2 1 612 391 
ll 522 563 576 479 +77 550" 514 
12 559 498 557 568 327· 515a 386 
13 543 477 472 683 53 1· 614 665 
14 541 534 491 463 655 610· 
15 568 575 442 365 529 305 
16 649 523 564 551 547 67 1 640" 
17 508 684 482 534 592 507· 679" 
18 595 572 61 l 590 603" 559 
19 509 646 628 679 557 580· 
20 588 638 628 560 530 635 
21 586 445 577 531 404 681 
22 598 519 570 585 572 536 
23 520 423 585 577 591 +62b 
24 562 471 606 501 566 516· 614 576 
25 564 425 586 408 517" 546 483 446 
26 474 482 408 522 457 569 
27 .... 485 530 490 456 563 405 
28 497 532 450 371 450 494 371 
29 470 482 434 352 307 384 355a 
30 428 456 438 396 440 289· 321 287 
31 458 442 260 45 1 524 171• 442" 314 
32 409 438 145 249• 449 396 266 
33 310 325 354 178 449 295 335 
34 353 301 243 161 383 282b 264 288 
35 325 308 214 277 368 222 228 191 
36 283 187 278 57 295 243• 249· 188• 
37 223 215 244 244 178 234 242 
38 178 161 2ll 135 194 246b 229 181" 
39 162 173 204 266 220 154 171 
40 177 130 I42 193 199 175 177 111 • 
41 202 205 158 178 169 193 187· 162 
42 157 164 169 135 221" 167 205 158 
43 150 166 166 198 242 72 197 133 
44 191• 169 172 160• 196 130' 145 155 
45 181 197 139 251 227· 226 .242 
46 189· 154 179 127 244· 108 183 
47 165· 203 165 160 234· 257 210 
48 233 170 216 171 179 212 278 
49 203 257 158· 237 258· 172 203 
50 226 324 252 285 253 300 239· 
51 258 204 204 277 299 323 278 
52 335 231" 241 262 400 374 273 
a, b , c Means composed of 6, 5 and 4 items respectively. 
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APPENDIX 3 
Appendix 3a. Means of daily percent possible sunshine at Omah a, Nebraska 
(1952--61). 
Year 
;\lonth 1952 1953 1954 1955 1956 1957 1958 1959 I 1960 I 1961 Mean 
January 50 45 62 47 36 52 51 53 50 77 52 
February 46 52 69 40 64 62 64 59 54 43 55 
March 35 49 50 61 68 52 -16 55 38 37 49 
April 51 55 67 75 63 56 58 58 62 59 60 
,ray 59 61 72 63 53 47 63 51 66 56 59 
June 74 72 78 51 80 59 63 74 56 7l 68 
July 77 73 70 85 70 80 55 72 80 74 74 
August 62 78 45 84 72 67 72 72 69 81 70 
September 81 84 64 73 88 65 73 55 70 55 7l 
October 83 77 37 77 79 46 87 49 73 68 68 
November 52 56 70 66 58 46 64 52 75 53 59 
December 47 55 51 57 50 66 68 37 63 39 53 
Appendix 3b. Monthly means of daily percent possible sunshine at Lincoln, 
Nebraska (1952--61). 
Year j\,fonth 1952 1953 1954 1955 I 1956 I 1957 1958 1959 I 1960 1961 I Mean 
January 58 59 59 59 52 59 56 57 62 82 60 
February 50 58 7l 48 69 67 58 65 47 55 59 
,-rarch 43 55 59 70 83 46 52 60 46 48 56 
April 51 52 67 87 64 61 58 67 71 64 
May 68 64 64 76 59 54 7l 60 70 62 65 
June 80 76 81 57 86 63 68 76 65 76 73 
July 80 73 80 87 78 76 59 79 81 75 77 
August 63 84 62 86 80 74 80 79 83 75 77 
September 83 87 81 71 84 74 76 62 82 60 76 
October 82 83 47 78 85 49 92 60 73 68 72 
November 71 57 76 69 73 44 62 66 70 46 63 
December 66 67 65 57 68 57 60 45 67 45 60 
Appendix 3c. Monthly means of daily percent possible sunshine at North Platte, 
Nebraska ( 1952--0 l ). 
Year 
lllonth 1952 1953 1954 1955 1956 1957 1958 I 1959 I 1960 1961 I Mean 
January 68 51 55 58 46 59 62 59 62 86 61 
February 66 59 73 54 59 61 38 53 36 53 55 
March 59 70 56 64 71 40 32 56 42 51 54 
April 65 65 62 75 63 53 44 68 62 64 62 
May 68 67 57 7l 63 48 62 51 65 47 60 
June 80 75 72 50 83 59 60 77 60 72 69 
July 74 68 79 85 74 74 56 80 76 69 74 
August 62 67 62 82 71 68 81 74 76 70 7l 
September 74 86 72 67 83 67 69 65 75 61 72 
October 83 85 48 69 84 41 79 65 73 66 69 
November 53 61 72 52 71 53 69 60 73 60 62 
December 64 64 60 40 77 68 58 67 69 59 63 
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Appendix 3d. Monthly means of daily percent possible sunshine at Valentine, 
Nebraska (1952-1961) . 
Year 
Month 1952 1953 1954 I 1955 I 1956 I 1957 1958 I 1959 I 1960 I 196 1 I Mean 
January 64 65 63 69 56 67 68 71 68 8.5 68 
February 63 66 81 63 71 74 60 71 55 72 68 
March 53 73 60 71 77 62 46 57 60 52 61 
April 69 61 71 81 60 51 53 65 57 63 63 
May 66 68 74 80 65 45 74 57 65 47 64 
June 79 73 67 62 82 68 62 75 62 79 71 
July 87 63 85 89 73 79 68 83 84 77 79 
August 78 71 68 73 66 70 85 78 82 74 75 
September 85 90 75 70 77 77 76 75 74 60 76 
October 89 83 65 73 86 37 83 67 79 72 73 
November 63 61 77 68 66 56 67 65 68 74 67 
December 73 60 64 60 69 73 69 62 76 68 67 
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APPENDIX 4 
Long-term means of weekly percent possible sunshine at stations j n and around 
N ebraska (1952-61). 
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01 55 62 62 55 64 50 51 47 50 61 
02 51 51 62 54 62 56 56 49 57 61 
03 61 67 66 61 63 58 56 51 54 64 
04 54 53 55 59 65 53 64 53 62 69 
05 57 53 58 54 60 55 58 47 51 75 
06 54 69 64 66 58 59 64 58 58 60 
07 61 74 72 73 68 71 72 65 65 70 
08 55 60 62 66 60 63 65 64 62 73 
09 52 62 57 56 56 52 60 54 59 59 
IO 50 70 61 60 51 55 63 57 53 62 
11 53 68 66 71 53 62 65 59 62 66 
12 48 60 59 63 49 55 59 56 57 66 
13 58 60 69 69 65 68 73 67 71 75 
14 67 72 73 68 59 68 72 65 68 70 
15 58 69 66 64 70 66 70 62 73 77 
16 61 68 67 72 67 65 76 72 76 79 
17 55 75 76 76 68 73 72 71 73 81 
18 71 81 81 77 74 77 74 70 76 81 
19 67 82 77 81 68 73 69 78 77 77 
20 69 83 80 76 67 70 77 71 75 75 
21 69 83 80 80 69 76 75 74 75 74 
22 64 75 76 70 62 71 79 70 81 88 
23 64 82 72 74 68 72 76 66 79 80 
24 71 82 77 79 65 73 79 74 78 75 
25 68 75 70 75 66 66 73 68 69 70 
26 71 76 76 75 71 73 81 73 81 84 
27 67 76 79 77 70 76 78 72 83 88 
28 77 80 78 78 78 74 82 77 84 82 
29 63 70 70 71 70 70 74 69 75 84 
30 69 70 74 71 71 67 69 65 70 72 
31 75 73 80 70 79 76 78 • 73 70 82 
32 68 67 71 65 75 66 67 62 72 78 
33 72 76 79 72 75 76 76 74 77 77 
34 63 65 71 67 66 66 72 66 75 74 
35 58 58 70 65 63 68 69 64 70 70 
36 55 60 64 58 57 60 60 60 67 66 
37 63 65 76 65 64 70 69 69 66 74 
38 45 51 61 50 50 56 60 50 67 67 
39 56 48 64 48 63 62 62 57 70 66 
40 53 52 68 49 60 68 60 52 63 70 
41 52 55 65 56 56 54 61 58 65 55 
42 58 51 68 55 59 68 61 55 65 67 
43 53 46 71 53 62 63 64 54 72 72 
44 55 52 67 55 68 64 58 52 67 71 
45 58 68 80 75 69 71 76 66 74 76 
46 48 48 67 52 60 58 56 50 65 65 
47 48 57 56 54 64 55 55 47 60 66 
48 54 54 65 54 62 59 54 47 62 65 
49 56 57 68 56 62 59 58 51 58 61 
50 47 62 68 59 66 55 64 60 66 65 
51 48 58 59 53 62 44 56 52 60 57 
52 60 69 74 60 65 58 57 51 56 62 
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APPENDIX 5 
Appendix 5a. Weekly means o [ daily percent possible sunshine at Omaha, Ne-
braska (1952--61). 
Week no. I 1952 I 1953 I 1954 I 1955 I 1956 I 1957 I 1958 I 1959 I 1960 I 1961 I ~rean 
01 29 33 72 55 73 63 29 64 38 16 47 
02 11 51 44 76 84 63 30 53 25 49 49 
03 32 62 55 56 57 59 51 63 43 33 51 
04 62 67 33 51 55 43 69 60 58 27 53 
05 45 45 65 79 63 6 38 50 16 66 47 
06 47 42 74 82 71 51 55 38 94 30 58 
07 46 57 85 64 79 64 87 53 55 61 65 
08 39 63 58 64 72 64 58 67 79 76 64 
09 80 36 16 85 33 71 28 62 53 79 54 
IO 58 65 80 68 24 75 49 52 64 37 57 
11 61 48 91 68 53 6 55 63 79 67 59 
12 42 70 80 73 66 43 78 33 46 29 56 
13 73 73 65 41 61 64 86 57 64 83 67 
14 82 70 64 41 64 89 41 74 72 52 65 
15 91 65 77 39 95 32 51 89 23 53 62 
16 64 94 70 61 82 50 63 86 69 75 72 
17 65 61 90 63 74 57 75 59 73 90 71 
18 74 77 78 75 58 70 56 59 58 92 70 
19 83 75 85 75 83 91 60 83 71 76 78 
20 60 69 90 84 77 83 51 43 81 73 71 
21 90 78 38 84 81 68 62 81 92 68 74 
22 72 71 53 86 55 89 70 64 80 61 70 
23 53 54 47 83 68 81 75 53 50 92 66 
24 62 77 48 86 76 64 84 71 94 80 74 
25 65 89 30 82 66 53 74 84 66 67 68 
26 68 86 51 88 93 66 52 88 57 86 73 
27 63 77 82 89 50 71 58 68 99 61 72 
28 80 87 67 87 83 47 95 86 82 52 77 
29 69 78 56 72 94 60 70 50 6 1 78 69 
30 80 90 76 41 98 67 56 40 50 47 65 
31 95 93 26 83 97 99 89 18 75 59 73 
32 80 100 12 56 97 23 76 29 92 60 62 
33 56 78 60 93 83 32 70 74 77 87 74 
34 100 51 52 75 71 29 83 71 53 79 66 
35 94 70 33 86 55 75 88 36 58 42 6-! 
36 69 51 77 84 43 11 76 58 80 52 60 
37 65 83 79 39 89 52 69 48 78 91 69 
38 41 51 68 62 49 16 47 58 77 28 50 
39 34 32 65 77 46 97 67 3-! 58 57 57 
40 28 33 47 52 61 76 65 56 67 31 52 
41 56 62 60 53 44 68 54 65 59 56 58 
42 68 53 31 57 54 51 75 50 75 41 55 
43 24 71 58 72 46 88 94 l 67 18 54 
44 67 53 71 6-! 5 1 64 60 15 40 36 52 
45 59 40 72 40 86 36 93 66 79 90 66 
46 57 46 47 56 32 55 33 82 27 67 50 
47 31 37 68 39 2 1 58 32 47 70 67 47 
48 40 65 48 49 16 51 35 37 40 90 47 
49 54 44 89 35 76 53 61 50 15 30 51 
50 62 4 1 93 51 57 60 76 48 57 58 60 
51 22 47 46 32 51 91 74 40 68 51 52 
52 60 76 51 48 54 34 51 83 58 4 1 51 
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Appendix 5b. Weekly means of daily percent possible sunshine at Lincoln, 
Nebraska (1952-61). 
vVeek no. I 1952 I 1953 I 1954 I 1955 I 1956 I 1957 I 1958 I 1959 I 1960 I 1961 I Mean 
01 28 44 79 63 83 51 32 60 43 26 51 
02 19 54 63 85 82 55 49 59 25 62 56 
03 36 67 67 59 73 47 57 73 40 36 56 
04 78 76 38 69 85 40 66 65 69 49 64 
05 53 40 69 88 78 18 41 64 47 80 58 
06 55 38 77 93 73 56 46 59 98 45 64 
07 44 57 86 79 78 66 87 63 72 85 72 
08 31 56 61 82 67 79 49 65 78 84 65 
09 83 37 10 94 37 68 67 68 60 71 60 
IO 68 60 75 82 29 75 66 61 66 50 63 
11 69 60 82 86 61 14 60 67 77 70 65 
12 52 72 67 78 71 46 81 43 50 34 59 
13 78 73 59 52 71 78 87 67 77 88 73 
14 89 64 71 56 76 86 48 75 86 64 72 
15 94 81 78 46 100 38 66 90 31 71 70 
16 76 90 70 70 86 67 66 89 76 73 76 
17 69 66 98 51 79 53 73 67 80 87 72 
18 78 85 78 84 56 77 68 60 63 93 74 
19 88 52 86 88 93 87 69 84 64 71 69 
20 62 72 96 88 82 74 65 58 92 80 77 
21 95 77 59 77 80 63 46 90 97 64 75 
22 73 86 75 96 85 87 68 78 79 66 79 
23 53 68 59 81 74 86 89 79 80 88 76 
24 74 81 58 89 80 74 83 74 98 75 79 
25 57 92 57 87 82 67 73 86 77 49 73 
26 72 92 74 91 93 62 76 87 70 90 81 
27 76 84 94 89 59 83 62 72 98 65 78 
28 87 91 79 90 89 51 96 94 84 57 82 
29 74 86 79 66 81 67 68 52 81 81 74 
30 74 87 85 36 94 83 68 49 64 49 69 
31 100 97 52 78 85 98 92 27 90 62 78 
32 81 96 24 58 94 33 86 45 91 62 67 
33 46 82 78 98 80 35 100 81 61 91 76 
34 99 71 54 79 74 27 97 75 63 78 72 
35 96 75 35 85 75 78 86 54 68 37 69 
36 93 42 82 85 60 1 73 54 65 49 60 
37 72 83 85 26 99 45 79 57 71 82 69 
38 67 50 76 69 71 33 48 79 89 18 60 
39 47 51 67 92 50 91 57 65 52 45 62 
40 60 43 55 54 83 61 52 74 63 52 60 
41 86 93 60 48 62 61 33 66 58 51 61 
42 68 56 64 71 55 44 72 53 84 39 61 
43 49 77 80 76 70 72 88 25 80 22 64 
44 75 65 67 56 72 62 64 20 49 46 58 
45 64 62 84 47 85 53 97 76 87 100 76 
46 64 58 35 68 40 70 43 77 33 69 56 
47 37 59 65 45 34 66 36 56 80 80 55 
48 54 76 37 64 47 41 39 35 58 87 54 
49 59 52 83 44 87 67 59 67 17 41 58 
50 67 48 96 57 66 68 68 50 64 56 64 
51 35 56 46 49 65 89 56 50 51 63 56 
52 50 77 60 52 49 39 56 80 46 60 57 
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Appendix 5c. Weekly means of daily percent possible sunshine at North Platte, 
Nebraska (1952-61). 
Week no. I 1952 1953 I 1954 I 1955 I 1956 I 1957 I 1958 I 1959 I 1960 I 1961 I !Wean 
01 48 63 84 63 58 47 22 64 23 26 50 
02 32 65 74 77 52 57 .44 56 28 73 56 
03 64 76 32 60 87 51 56 67 51 32 58 
04 77 82 42 59 73 19 7 52 64 58 53 
05 78 61 64 60 60 7 28 64 48 78 55 
06 67 39 65 76 79 73 24 49 91 24 59 
07 59 67 81 78 91 40 84 80 54 80 71 
08 55 83 46 75 65 61 34 60 74 74 63 
09 56 42 33 79 27 79 46 64 41 55 52 
10 66 73 57 85 36 52 56 39 ,15 44 55 
11 79 66 55 82 61 35 44 68 76 52 62 
12 43 68 59 60 79 48 76 45 52 23 55 
13 88 67 69 56 78 53 80 49 64 78 68 
14 82 64 72 68 76 68 45 82 67 52 68 
15 96 70 84 24 91 31 57 95 24 88 66 
16 87 84 43 47 76 70 49 79 71 46 65 
17 58 80 87 ,15 85 58 73 65 82 92 73 
18 83 87 76 91 75 78 70 65 59 85 77 
19 80 40 91 93 77 87 72 89 54 44 73 
20 47 81 78 85 74 76 37 53 83 89 70 
21 90 84 67 81 86 52 53 86 97 65 76 
22 71 54 77 79 58 76 66 80 82 66 71 
23 64 73 51 73 74 64 93 77 59 89 72 
24 65 67 57 78 74 78 85 69 87 68 73 
25 66 39 55 82 57 62 68 91 87 48 66 
26 46 82 76 86 85 60 72 78 65 78 73 
27 78 72 79 91 70 78 63 67 97 60 76 
28 65 89 71 73 85 59 67 99 73 54 74 
29 55 90 72 73 91 56 56 51 74 77 70 
30 87 89 86 23 86 67 85 48 49 45 67 
31 93 93 37 57 87 96 92 34 89 82 76 
32 91 100 20 65 83 21 70 63 93 52 66 
33 59 92 77 95 93 27 99 70 61 88 76 
34 88 65 55 63 74 2 91 81 62 75 66 
35 87 80 46 82 79 87 49 60 69 40 68 
36 74 32 89 82 32 21 79 60 54 75 60 
37 55 81 81 26 87 69 84 56 76 85 70 
38 32 56 82 48 71 28 51 78 94 18 56 
39 42 74 46 56 86 87 60 38 76 56 62 
40 78 45 40 47 91 81 62 93 62 79 68 
41 72 58 55 22 63 66 21 81 52 48 54 
42 64 76 49 70 79 58 68 64 93 59 68 
43 36 75 84 31 73 71 84 55 63 58 63 
44 81 64 74 41 80 77 74 34 57 57 64 
45 74 49 71 57 64 41 82 89 89 93 71 
46 68 52 42 67 56 51 68 56 28 91 58 
47 65 48 45 44 31 76 31 58 69 84 55 
48 64 49 43 69 37 60 58 52 80 80 59 
49 70 66 80 44 76 78 60 51 23 36 59 
50 79 50 83 56 47 70 17 57 40 46 55 
51 55 51 60 3-l 39 64 17 24 33 65 44 
52 62 67 69 57 51 37 67 68 31 74 58 
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Appendix 5d. Weekly means of daily percent possible sunshine at Valentine, 
Nebraska (1952-61 ). 
Week no. I 1952 1953 I 1954 I 1955 I 1956 I 1957 I 1958 I 1959 I 1960 I 196 1 I Mean 
01 58 57 87 80 69 85 45 49 66 27 62 
02 36 78 66 71 76 61 61 49 45 72 62 
03 41 84 51 69 89 79 59 77 60 49 66 
04 71 77 37 65 67 50 17 52 75 39 55 
05 67 74 63 65 67 9 38 71 46 85 58 
06 71 37 89 85 71 47 51 52 82 50 64 
07 58 76 88 82 82 46 93 66 61 74 72 
08 65 74 67 78 71 62 28 64 55 56 62 
09 86 27 35 89 19 79 61 68 46 66 57 
10 61 81 80 90 31 50 75 37 57 43 61 
11 72 57 81 90 70 26 60 84 85 35 66 
12 44 74 74 80 86 22 77 54 50 28 59 
13 77 75 73 58 73 63 84 52 62 71 69 
14 84 67 57 68 81 88 62 82 76 67 73 
15 87 60 80 36 89 46 57 92 36 77 66 
16 79 81 42 69 79 65 47 70 63 73 67 
17 59 80 78 66 87 69 73 68 86 91 76 
18 96 82 84 94 67 90 72 70 63 88 81 
19 79 44 97 90 81 89 72 82 75 65 77 
20 80 80 89 92 72 73 64 68 88 92 80 
21 94 70 77 84 84 67 69 89 89 77 80 
22 89 53 81 87 56 81 77 80 86 75 76 
23 71 64 60 42 69 71 90 84 70 96 72 
24 82 63 66 80 70 82 88 70 90 84 77 
25 80 77 67 83 53 64 74 82 82 41 70 
26 75 76 69 77 85 54 85 82 80 77 76 
27 89 80 81 98 53 84 74 86 100 45 79 
28 77 93 78 70 81 77 79 99 72 54 78 
29 68 95 52 77 89 59 68 48 74 70 70 
30 97 93 96 25 89 80 86 69 53 48 74 
31 99 87 67 69 77 94 74 59 89 88 80 
32 86 98 43 72 87 8 83 73 95 70 71 
33 70 95 86 94 93 25 96 79 70 89 79 
34 100 67 82 77 86 11 79 76 68 68 71 
35 95 71 51 69 74 81 81 44 78 51 70 
36 80 34 96 88 39 20 72 71 60 78 64 
37 83 87 87 24 84 84 84 58 75 93 76 
38 42 48 83 72 67 35 57 80 76 47 61 
39 42 73 48 85 69 80 65 46 55 74 64 
40 82 43 50 55 75 75 52 73 73 92 68 
41 80 55 88 56 50 67 52 86 61 58 65 
42 63 78 42 76 78 72 63 64 89 58 68 
43 59 63 82 59 69 81 91 52 75 80 71 
44 93 50 63 74 79 66 85 28 70 66 67 
45 87 66 73 59 81 63 97 95 80 93 80 
46 59 63 50 83 64 57 82 81 61 73 67 
47 34 58 57 63 31 79 43 51 69 78 56 
48 69 80 56 59 50 75 41 59 75 90 65 
49 71 75 88 49 82 90 74 74 28 72 68 
50 73 67 87 66 67 79 58 61 41 80 68 
51 34 49 79 54 70 63 52 64 51 72 59 
52 79 80 73 80 53 61 70 78 81 87 74 
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APPENDIX 6 
Appendix 6a. Regression of daily solar radiation (R) on percent possible sun-
shine (S) for each climatic week at Lincoln-Omaha, Nebraska. (Based on 
records for the period 1952- 61 ). 
Correlation I r • x 100 = % I Number Week no. Regression equation coeff. (r ) of days 
01 R = 131.1 + 3.33S .83 69 46 
02 R = I 15.3 + 3.86S .93 87 42 
03 R = 188.0 + 3.44S .84 72 42 
04 R = 102.5 + 4.78S .95 91 42 
05 R = 96.4 + 4.64S .91 83 49 
06 R = 112.6 +4.7'iS .93 87 49 
07 R = 90.8 + 5.28S .91 83 49 
08 R = 107.8 + 5.04S .82 69 49 
09 R = 140.7 + 5.23S .94 90 49 
10 R = 139.5 + 5.45S .90 82 49 
11 R = 148.3 + 5.30S .92 86 47 
12 R = 173.8 + 4.98S .82 69 48 
13 R = 156.7 + 5.64S .92 85 48 
14 R = 207.8 + 4.89S .73 54 43 
15 R = 139.8 + 5.67S .94 89 45 
16 R = 106.1 + 6.38S .94 90 47 
17 R = 190.6 + 5.38S .89 81 44 
18 R = 139.3 + 5.72S .89 80 42 
19 R = 464.3 + 2. IOS .56 32 40 
20 R = 255.9 + 4.20S .82 68 42 
21 R = l 79.9+5.10S .9-1 89 42 
22 R = 256.5 + 3.93S .81 66 45 
23 R = 89.l + 5.75S .91 84 42 
24 R = 194.8 + 4.54S .9 1 83 55 
25 R = 188.5 +4.17S .85 73 54 
26 R = 134.7 + 4.62S .85 73 44 
27 R = 337.5 + 2.02S .59 35 45 
28 R = 142.6 +4. 12S .96 93 -f9 
29 R = 106.0 + 3.96S .80 65 5 1 
30 R = 119.6 + 3.76S .91 8-1 55 
31 R = 66.5 + 3.91S .82 69 5-1 
32 R = 90.3 + 3.56S .93 87 50 
33 R = 126.3 + 2.8 1S .88 78 49 
34 R = 83.7 + 2.89S .9-1 89 54 
35 R = 95.2 + 2.59S .90 83 56 
36 R = 76.8 + 2.29S .81 66 55 
37 R = 73.4 + 2. 14S .89 80 52 
38 R = 61.7 + 2.07S .91 8~ 5-1 
39 R = 60.4 + l.92S .69 49 56 
40 R = 53.8 + l.90S .83 70 56 
41 R = 95.7 + !.33S .81 67 56 
42 R = 77.0 + l.55S .90 82 55 
43 R = 65.8 + l.61S .88 78 56 
44 R = 72.8 + l.63S .87 77 5-1 
45 R = 73.9 + l.65S .77 60 49 
46 R = 63.3 + I .77S .83 69 49 
47 R = 72.0 + 2.02S .84 72 49 
48 R = ll 0.5 + l.73S .80 65 49 
49 R = 121.2 + I .. ~OS .59 35 49 
50 R = 128.0 + 2.35S .8-1 72 48 
51 R = ll 1.9 + 2.85S .89 80 49 
52 R = 11 5.7 + 3.07S .85 73 49 
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Appendix 6b. Regression of daily solar radiation (R) on percent possible sun-
shine (S) for each climatic week at Dodge City, Kansas. (Based on records 
for the period 1952--61). 
Week no. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
Regression equation 
R = 175.0 + 3.51S 
R = 166.5 + 3.77S 
R = 150.4 + 4.44S 
R = 154.6 + 4.32S 
R = 86.6 + 5.54S 
R = 136.9 + 5.42S 
R = 192.8 + 5. 15S 
R = 174.2 + 5.24S 
R = 171.8 + 5.76S 
R = 157.6 + 6.28S 
R = 213.6 + 5.49S 
R = 151.l +6.21S 
R = 233.3 + 5.67S 
R = 244.2 + 5.57S 
R = 346.1 + 4.15S 
R = 179.6 + 6.18S 
R = 179.4 + 5.96S 
R = 247.2 + 5.28S 
R = 186.5 + 6.08S 
R = 261.l + 4.95S 
R = 168.7 + 5.95S 
R = 215.0 + 5.20S 
R = 299.2 + 4.23S 
R = 232.6 + 4.82S 
R= 190.3 +5.0IS 
R = 160.1 + 5.10S 
R = 186.2 + 4.61S 
R = 107.8 + 5.05S 
R = 168.7 + 4.23S 
R = JJJ.8 +4.47S 
R = 169.1 + 3.53S 
R = 123.9 + 3.81S 
R = 155.6 + 3.19S 
R = 195.6 + 2.3US 
R = 129.1 + 2.99S 
R = 85.4 + 3.08S 
R = 126.3 + 2.44S 
R = 116.8 + 2.31S 
R = 116.4+ 2.14S 
R = 112.8 + 2.01S 
R = 114.3 + l.92S 
R = 113.3 + l.88S 
R = 101.6 + l.89S 
R = 104.0 + 2.00S 
R = IOI .I + 2.IOS 
R = 125.6 + l.93S 
R = 129.3 + 2.16S 
R = 128.2 + 2.43S 
R = 127.0 + 2.71S 
R = 115.2 + 3.08S 
R = 11 5.5 + 3.50S 
R = 152.6 + 3.29S 
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Correlation 
coeff. (r ) 
.96 
.97 
.98 
.97 
.99 
.98 
.99 
.99 
.98 
.98 
.98 
.99 
.99 
.98 
.98 
.99 
.99 
.99 
.99 
.99 
.99 
1.00 
.99 
.98 
.98 
.99 
.99 
1.00 
.99 
.99 
.99 
.99 
.98 
.96 
.98 
.98 
.98 
.97 
.98 
.98 
.95 
.97 
.98 
.98 
.98 
.95 
.97 
.97 
.96 
.98 
.97 
.97 
J r•x l00 = % I 
92 
9+ 
95 
9+ 
98 
97 
97 
98 
96 
97 
96 
97 
97 
97 
95 
98 
99 
97 
97 
98 
98 
99 
98 
97 
97 
99 
99 
99 
98 
98 
98 
98 
96 
92 
96 
96 
97 
95 
95 
96 
91 
9-1-
95 
95 
96 
91 
93 
9-! 
93 
96 
94 
94 
Number 
of d ays 
47 
55 
53 
56 
56 
5 1 
+9 
55 
56 
55 
56 
5+ 
56 
50 
50 
55 
5+ 
56 
61 
63 
63 
66 
69 
70 
68 
65 
61 
63 
58 
66 
66 
68 
69 
70 
61 
66 
69 
70 
70 
69 
66 
68 
68 
63 
54 
47 
+8 
47 
49 
48 
43 
44 
Appendix 6c. Regression of daily solar radiation (R ) on percent possible sun-
shine (S) for each climatic week at Rapid City, South Dakota. (Based on 
records for the period 1952-61). 
Correlation I r~xl00= % I N u mber Weck no. Regression equation coeff. (r) of days 
01 R = 229.6 + 2.44S .94 89 70 
02 R = 214.0 + 3.00S .94 88 70 
03 R = 211.6 + 3.33S .96 92 70 
04 R = 239.0 + 3.28S .94 88 70 
05 R = 263.l + 3.30S .94 89 70 
06 R = 292.l + 3.36S .93 86 70 
07 R = 260.l + 4.28S .96 93 70 
08 R = 306.7 + 3.71S .94 87 70 
09 R = 267.l + 4.48S .94 89 70 
10 R = 209.8 + 5.58S .96 92 69 
ll R = 277.8 + 4.98S .95 91 70 
12 R = 285.7 + 5.03S .94 89 70 
13 R = 276.9 + 5.0lS .96 92 70 
14 R =290.2 +4.91S .98 95 70 
15 R = 238.7 + 5.50S .97 93 64 
16 R = 264.5 + 5.30S .97 94 63 
17 R = 461.0 + 3.05S .90 81 63 
18 R = 441.1 + 3.16S .96 92 69 
19 R = 330.4 + 4.31S .98 95 70 
20 R = 327.4 + 3.95S .97 94 70 
21 R = 319.3 + 3.93S .98 95 70 
22 R = 302.0 + 3.69S .96 92 68 
23 R = 314.0 + 3.67S .97 94 69 
24 R = 262.1 + 4.30S .98 97 64 
25 R = 279.7 + 3.88S .98 96 70 
26 R = 269.8 + 3.77S .98 96 69 
27 R = 283.5 + 3.31S .97 94 70 
28 R =212.2 + 3.68S .99 97 70 
29 R = 206.8 + 3.45S .97 93 70 
30 R = 171.0 + 3.47S .98 96 70 
31 R = 176.3 + 3.04S .98 97 70 
32 R = 155.7 + 2.94S .98 96 70 
33 R = 178.9 +2.30S .98 95 70 
34 R = 120.0 + 2.67S .97 95 70 
35 R = 143.4 + 2.09S .95 91 70 
36 R = 124.9 + 2.02S .95 90 70 
37 R = 142.l + l.43S .95 91 70 
38 R = ll 7 .8 + l.56S .92 84 70 
39 R = 110.4 + l.32S .94 89 70 
40 R = 95.9 + l.31S .94 88 70 
41 R = 117 .4 + l.04S .91 84 68 
42 R = 115.3 + 0.84S .91 83 70 
43 R = 90.7 + l.17S .94 88 70 
44 R = 104.1 + l.10S .94 88 70 
45 R = 111.8 + l.10S .94 88 70 
46 R = 111.l + l.27S .92 85 70 
47 R = 130.5 + l.35S .91 83 70 
48 R = 119.4 + l.74S .95 90 70 
49 R = 131.8 + l.94S .95 91 70 
50 R = 175.2 + l.66S .90 81 70 
51 R = 187.4 + 2.04S .92 84 70 
52 R = 234.l + l.72S .93 87 70 
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